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SOME PROBLEMS IN INSECT CONTROL ABOUT ABATTOIRS
AND PACKING HOUSESl
By F. C. BISHOPP, U. S. Department of Agriculture, Bureau of Entomology
INTRODUCTORY
The attitude of the public in general toward the source and method
of production of its food supplies had been largely a passive one. An
increased interest along these lines is being exhibited and improved
methods of handling foodstuffs are in evidence. Nowhere ha.ve rules
of sanitation been more grossly abused than in the preparation and
handling of foods of animal origin which constitute so large a part of
the diet of the American people. The action of federal, state and mu-
nicipal authorities has brought about during the last decade marked
improvement of sanitary conditions under which meat food products
are produced. While these activities have not always involved cam-
paigns against flies they have always resulted in affecting fly control
in some degree. Possibly the greatest advance along the line of im-
proving the quality and cleanliness of this group of products has been
made by the operation of the federal meat inspection act as carried
out by the United States Bureau of Animal Industry.
The question of producing animal products in a sanitary way has
many sides, and the meat inspection service has been ever awake to
the possibilities of improving in various and sundry ways the efficiency
of their service. The question of .fly control has received no little at-
tention from them, but many problems of a special nature arose which
resulted in the request that the Bureau of Entomology cooperate with
them in the study of the relation of insects to the packing industry.
Mr. George H. Shaw, Sanitary Engineer of the Bureau of Animal
Industry, working under the general direction of Dr. R. P. Steddom,
chief of the meat inspection division, had given the question of fly re-
pression some attention before the Bureau of Entomology took up the
work, and these gentlemen, as well as inspectors in charge of federal
meat inspection in different parts of the country, have shown hearty
cooperation in the conduct of the investigation which has been carried
on for the greater part of two seasons by Mr. E. W. Laake and the
writer.
One of the encouraging features of the work is the general accept-
ance as an unquestioned fact that flies and other food-infesting in-
sects are a menace to public health and should be controlled. This
speaks highly of the educational propaganda along this line which Dr.
L. O. Howard has been foremost in promoting. Nearly all of the fed-
1Published by permission of the chief of the Bureau of Entomology.
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eral inspectors and many of the officers of the packing establishments
have shown interest in the question of insect control about the respec-
tive establishments. In many cases the packers are inClined to delay
putting into force measures recommended and attempt to justify their
attitude with the statement that little can be done toward control aB
long as municipalities immediately surrounding them do nothing along
this line .. In many other instances, however, the superintendents of
meat packing plants have cooperated heartily in all control work un-
dertaken. The work, in so far aB it appertains to establishments un-
der federal control, is progressing very satisfactorily. It might be
mentioned that this is one of a few instances where recommendations
looking toward the control of insects can be successfully put into effect
by law, but here, aB in most other cases, edu,cational work can be
largely depended upon to bring results.
SOME OF THE SPECIAL PPOBLEMS INVOLVED
In general, it is found that the packing houses under bad fly condi-
tions produce the major part of the flies and other insects which give
annoyance about the respective premises. On the other hand, when
these plants eliminate practically all breeding places, flies still exist
in considerable numbers and it must be conceded that large numbers
come from surrounding breeding grounds not under the control of the
establishments. Unfortunately, many packing houses are located in
districts where the conditions are favorable to insects "and in turn the
establishments themselves tend to produce this class of conditions in
their environs. In some cases portions of cities abutting the packing
house and stock yards districts are inadequately provided with sewers
and many other insanitary conditions prevail. It has also been ob-
served that city dumping grounds, where all sorts of refuse is accumu-
lated and flies are bred in myriads, often are not far removed from
slaughter house districts. The houses themselves, on account of the
production of various types of attractive odors, seem to have a ten-
dency to center the flies from all of these outlying districts in their im-
mediate environs. Hence the proprietors and operators are confronted
EXPLANATION OF PLATE 15
1. Dump at slaughter house showing method of filling low places with paunch
manure and other refuse. Note the roughened appearance of pile at left due to
burning of dry portions, and smoke from fire at right. UDIortunately burning of
fresh material which will produce flies in great numbers is difficult under out-door
conditions.
2. Small rendering plant where ~y conditions are very bad. Note offal on plat-
form with open bin containing bones behind it. The meat is largely disposed of by
maggots. Photographs by H. P. Wood. (Original.)
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with a problem not only of preventing the breeding of flieson their own
premises, but of destroying those which are so freely contributed by
surrounding b'reeding places. In addition to those insanitary condi-
tions mentioned, it is not infrequent to find rendering plants, both for
garbage and dead animals, glue works, fertilizer factories and city
sewer discharges located in the same districts. Fortunately, engi-
neers have devised means of greatly reducing the amount of odor given
off by the various manufacturing processes involved, and still further
development along this line in under way. This should render not
only the establishments less attractive to flies, but should also aid in
improving city conditions in the vicinity of such plants.
Another condition, which is somewhat different from that encoun-
tered in most fly control work, is the accumulation of large amounts
of material of vastly different kinds which, when,not receiving proper
attention, produces abundant breeding places for many species of in-
sects. For example, it was formerly not uncommon to find on some
packing house premises, enormous piles of manure from cattle paunch
-in some cases several hundred feet long-tons of undried blood and
meat tankage often infested with maggots when shipped in from smaller
plants, carloads of bones of various kinds which furnished admirable
breeding conditions for a number of species of blow-flies, thousands of
sheep pelts which in some cases were air-dried and bred flies during the
process, warehouses full of hoofs, horns and various classes of dried
bones which produced swarms of hide and ham beetles as well as s~p-
per-flies. In the immediate environs of slaughter plants it was for-
merly the practice to dry hog hair on the ground. In some instances
acres of hair fields were found, and during the drying these bred num-
bers of flies beyond comprehension, Sometimes great areas exist in
the vicinity which are covered with manure removed from stock yards
and in cleaning cars, Numerous temporary breeding places are pro-
duced by the breaking or clogging of pipes, or boiling over of stick·
water vats which may render many square yards of earth suitable for
breeding myriads of flies, In some of the large plants the fertilizer
industry is carr~ed on in large proportions. The receipt of many cars
of dried bones at such establishments is not uncommon, and we have
found these to be fertile breeding places for the so-called skipper-fly.
Many other conditions favorable for fly attraction and breeding might
be cited.
There are some advantages in the usual grouping together of a num-
ber of packing establishments in one qistrict, for in these cases the
operators usually have complete control of such districts and if they
assume the proper attitude much beneficial work can be done through
them. While the meat inspection service does not exercise direct
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control over the stock yards, in a number of important centers the es-
tablishment proprietors own a controlling interest in these yards and
hence much improvement can be brought about if their attention is
directed to the existence of insanitary conditions in such yards. This
applies more especially to the larger establishments, nearly all of which
are under government inspection.
In those plants which are under proper supervision an opportunity
is afforded for systematic ,efforts toward the immediate alleviation
and ultimate elimination of these conditions. A somewhat different
and much more serious set of conditions prevail at the small slaughter
houses not under inspection. In nearly all these no facilities are pro-
vided for the utilization of any of the offal or manufacture of any by-
products which results in the production of exceedingly insanitary
conditions instead of giving clean premises and a substantial financial
return., In some instances hogs are yarded around the uninspected
slaughter houses where they feed upon the blood and offal, and thus
are subjected to dangers of infection with tuberculosis and other dis-
eases, as well as internal parasites, to say nothing of the indescribable
fly-breeding conditions produced. The wallows made interfere with
drainage and the blood and remaining portions of entrails, bones, etc.,
accumulate in the surface mud and sometimes render the entire pen
a prolific fly-breeding ground. In other instances the maggots and
b'acteria are depended upon to dispose of the entrails and clean the
bon,es. Usually the flies emerging from their filthy environment have
ready access to the slaughter house, the interior of which is usually in
keeping with the outdoor conditions. Little or no effort is usually made
to prevent flies in countless numbers from swarming over the freshly
skinned animals, but some precautions, such as killing late in the even-
ing or the generation of smudges, are necessary to prevent the blowing
of the meat, which, nevertheless, frequently occurs. These crude
steps are taken not for sanitary reasons so much as to avoid loss from
trimming or the danger of the meat exhibiting to the prospective buyer
some gross evidence of the very obnoxious conditions under which it
was prepared.
SPECIES OF INSECTS CONCERNED
The insects which cause trouble about packing houses may be di-
vided into three groups: The Diptera-including house-flies, blow-
flies and others; the cockroaches, and ham and hide beetles. From
the point of view of the packer and the sanitarian, the house-fly and
various species of blow-flies are of by far the greatest importance. The
season of the activity of blow-flies is somewhat greater than that of
the house-fly on account of the varied seasonal habits of the different
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species concerned. In general, it may be said that the blow-flies give
greatest annoyance about the inedible departments of the establish-
ments and where fresh blood is present. While the house-flies also
exist under these conditions they are found in greatest numbers about
the portions of the plants where the finished products are to be found.
They are especially numerous about the various loading docks and in
sausage rooms. House-flies may also give annoyance in certain de-
partments where scarcely a blow-fly is to be seen. They are also very
troublesome in the wholesale markets connected with the packing
establishments. Although the kind and number of blow-flies vary
somewhat in different regions, it may be said, in a general way, that
the common black blow-fly, Phormia regina, is the most troublesome
of this group. In the middle of the season it is often supplemented
or replaced by the green-flies, Lucilia cresar and L. sericata, and oc-
curring with it is the large bluebottle-fly, Cynomyia. cadaverina, and
several species of Calliphora, notably erythrocephala, vomitoria, col-
oradensis, and iridescens. In the South the screw-worm-fly, Chry-
somyia maceUaria, often becomes excessively abundant during the
summer season, while the other species mentioned are greatly reduced
in numbers or entirely disappear. Several species of Sarcophagids
are also in evidence during the summer months, but they are usually
not present in great numbers and seem less prone to enter buildings.
The black anthomyid flies, Ophyra aenescens and O. leucostoma, are
sometimes present in considerable numbers, but are to be found only
rarely within buildings. The former of these is found only in the
Southern States. Fannia canicularis and scalaris are common, but
are not given to free visits to animal products. The skipper-fly, Pio-
phila casei, is usually present during the summer months about nearly
every establishment, but on account of the care exercised in protect-
ing cured meats it is seldom of any particular importance except in
branch houses where it often causes considerable loss.
The three species of cockroaches commonly found in the United
States are present in greater or less numbers about packing houses.
Their abundance and the consequent danger of contamination of food
products by them is greatly lessened by the construction of buildings
of steel, concrete and brick. In some of the older plants they are a
source of much annoyance.
The ham and hide beetles, like the skipper-fly, seldom do any ma-
terial damage to products about the establishments, due to care ex-
ercised in handling material subject to their attack. They have been
reported as doing considerable damage to products in branch houses
and about small establishments not under [.!;overnmentsupervision.
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LINES FOLLOWED IN CONTROL
It has been the practice of packing concerns heretofore to spend all
the funds used improving the appearance of their premises on the
front of the grounds. This plan is being changed considerably and
much attention is given to the cleaning and beautifying of the interior
portions of the grounds. .
On account of the conditions mentioned in the preceding pages it
has been found necessary to practice nearly all known means of fly
control. The first consideration is to abolish breeding places. This
demands many permanent improvements. It has been found best,
from the standpoint of the operator as well as from the sanitarian's
point of view, to permanently abolish in so far as possible all breeding
places rather than to depend on giving them constant attention. As
illustrations of the permanent improvements desirable may be given
the construction of good buildings for all manufacturing processes,
especially where tanking and other work which is conducive to the
attraction and breeding of flies is done. This permits of thorough clean-
ing in these inedible departments as well as in the portions of the plant
where products intended for food are handled. The installation of
modern equipment with ample capacity for use in such processes as
tankage drying, hair drying and bone drying, and also a provision
for ample storage room. The concreting of horse stalls and holding
pens for stock and areas where paunch manure, stable manure and
hog hair are loaded are usually necessary to attain the ends desired.
The prompt shipment of manure and undried hog hair, green bones
a~d hides should be insisted upon when this method of disposal is
followed. When hog hair, horns, hoofs and bones are dried at the
plant this must be done promptly and thoroughly. Th~ proper tank-
ing of bones has also been found to decrease the amount of fly breeding
in this class of material, especially if the bone tankage is stored under
roof.
Probably the most important single improvement which can be
installed is an incinerator with a capacity sufficient to handle all ref-
use, such as paunch manure, stable manure, settlings from catch
basins, and damaged crates and other containers, soiled wrappers and
sawdust, all of which are attractive to flies. The question of the in-
stallation of incinerators is one which deserves consideration by every
municipality, as well as the packing houses.
When all possible breeding places have been eliminated there still
exist some places-usually of a temporary nature-which must be
treated for the destruction of maggots and the prevention of egg-laying
b.y the flies. It has been found that often a -very small leak in a blood
conveyor or stick water t~nk will produce favorable breeding places
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in the soil adjacent for great numbers of flies, and accidents leading
to the infestation of the ground or in case of accumulation of tem-
porary breeding materials it is necessary to use some larvicide. Crude
petroleum has been' found very helpful in preventing breeding in these
temporary situations. Where the amount of the breeding material
is large, however, the oil does not succeed in killing all of the maggots
unless applied very freely and frequently. The application of crude
petroleum to the grounds of the packing houses also aids in keeping
down dust, which is an additional good feature. Where incineration
is not practiced, the use of borax on paunch manure and other breed-
ing media has been found satisfactory. It is also effective in treat-
ing temporary breeding places of various types. It has been used at
about the same rate as that recommended for the treatment of stable
manure. The prompt cov:ering of breeding materials on dumps with
fuller's earth, which has been discarded after use in lard refining, has
been found to check fly breeding materially, but should be 'employed
only as a supplemental or temporary measure.
On account of the attractiveness to flies of, abattoirs and packing
establishments we hold that fly traps fill a very distinct place in con-
trol work under such conditions. While the Hodge type window
trap has been found of some value under certain conditions, in general
it seems best to attempt to attract the flies into traps on the outside
of the building rather than to catch them in the windows or within the
departments. The kind of bait used has to 'be modified to suit the
conditions and the species of flies present. The mucous membranes
from hog intestines (a by-product of sausage casing manufacture)
has been found to be by far the most attractive bait for blow-flies, and
also catches a large percentage of house-flies. On account of its odor
this material cannot be used around edible departments and in front
of the establishments. As has been explained, the house-fly predom-
inates in such situations and therefore stale beer or some other good
house-fly bait is satisfactory in these situations. The simple conical
trap as described by the Department has been found most effective
and durable.
In wholesale markets and departments where edible products are
manufactured, it is important that practically all flies be excluded.
For this purpose, window screening is largely employtld, but under
conditions which often exist these are not sufficient as the flies gain
. entrance through doors which are being opened very frequently.
Blowing devices have been employed in such passage.,ways with some
success, and Hodge traps or fly exits through the window screens are
helpful in keeping the number of flies on the inside to a minimum.
Other difficulties in fly exclusion are met with in keeping flies from
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entering through the chutes with the live stock. SOfie inspectors have
found it possible to exclude most flies by providing a cOl'I.siderabledark-
ened space before the cattle enter the knocking pens.
The question of reducing odors, which has been touched upon, is
an important one. It had been found that flies are attracted con-
siderable dIstances on account of the odor produced by packing es-
tablishments, and it is believed that the number of flies attracted is
largely in proportion to the volume of this odor.
The methods of handling finished edible products often have to be
modified considerably to avoid contamination from flies. The prompt
passage of the carcasses into the coolers is an important step, and too
covering of various products also helps to maintain a higher degree
of cleanliness. Thus much fresh meat is provided with light cover-
ings, hams and sausages are wra.pped with care and attention is given
to the protection from fly contamination of meats when on wagons.
It is not "infrequent that shipments of hams and bacon held for some
time in branch houses become infested with skipper-flies and these
are returned to the producing house. On account of the fear of intro-
ducing this pest into the storage rooms, the packers usually destroy
such meats immediately regardless of the extent of infestation. This.
ca.uses a considerable loss which might be avoided. The loss from ham
beetles is of similar nature. The proper wrapping of these materials
reduces the chances of infestation and it is important that they be
stored in clean, dry rooms carefully screened with fine mesh wire.
Cockroach control depends to a considerable extent upon the con-
ditions of the buildings. The number of roach&; is always greatly
reduced in modern structures free from wood, and under such condi-
tions there is seldom any trouble owing to the common practice of
freely using hot water and steam in cleaning up all departments. Stor-
age rooms are sometimes infested, and under these and certain other
conditions the use of sodium fluoride Can be depended upon to elimi-
nate the trouble very shortly.
In conclusion, a word more should be said about the sanitary con-
ditions of establishments under government inspection and those with-
out adequate inspection. While meat bearing the stamp of govern-
ment inspection is sometimes sold slightly higher than uninspected
meat, there is certainly a marked difference in the value of the product,
from the standpoint of the consumer, and possibly some difference in
the cost of production. It may be of interest to know that the Bureau
of Animal Industry reports that over 62,000,000 animals were in-
spected in the 875 establishments under government inspection during
the fiscal year ending July 1, 1916. It is estimated that over 40,000,-
000 animals are slaughtered on the farm and by small butchers, all of
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which fleoei.vedno inspection. On account of the intermittent killing
on fa.rms, the fly conditions there are far less obJectionable than in the
small slaughter houses. The fly conditions in most abattoirs not under
inspection are beyond description, and one need but to pass through
one of these and one of those plants receiving proper inspection to be
convinced of the undesirability of buying uninspected products and the
need of state or municipal control over such establishments. It may
be said that most of the fly control measures found applicable for use
in government inspected plants are equally so in the uninspected ones
though some modification is often necessary. The first step toward
mitigation of the fly trouble is to secure effective supervision and con-
trol over such plants. Where incineration is not feasible, prompt
burial under two feet of soil after the. offal has been sprinkled with
borM, the thorough screening of buildings and the installation of
covered drains will accomplish much in reduction of fly numbers.
WORK ON WHITE PINE BLISTER RUST IN MINNESOTA,
1916
By F. L. WASHBURN
Abstract
The rust has been discovered in four places only along the eastern
boundary of Minnesota, close to the St. Crob, river, two of which are
nursery infections. One of these nurserymen is known to have brought
diseased trees from an old nursery in Wisconsin, just across the river,
said trees being a portion of a lot shipped through Hill of Dundee, Ill.,
to a Wisconsin nurseryman in 1908 or 1909. We have worked in
close cooperation with the Plant Pathology Department, aided.in part
by the State Forestry Service. Camp was established on the St.
CroiN:river, and scouting under the direction of the State Entomologist
was carried on up and down the river for a distance of about fifty
miles, with the results as above stated. In the two nurseries men-
tioned, all five-leaf pines and all currants and gooseberries were de-
stroyed by burning, said nurseries being under quarantine as regards
this material unt1l. destruction of same. Shipments from these nurs-
eries designated as "leads" were traced and destroyed wherever the
slightest suspicion was entertained of the presence of blister rust. In
the neighborhood of Dry Creek eradication area was outlined and all
Ribes within the area as far as possible destroyed by workmen and
experts in the employ part of the time by the State Entomologist and
a portion of the time by the federal government, although federal funds
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